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The present invention relates to mobile communication, or more particularly to. a 
method and device, which can estimate continually varying •channels* in a more- accurate' 
manner by simultaneously using a pilot channel and a data channel at a receiver end of 
the next-generation mobile communication system. 

In this regard, the present invention provides a method and device, which car>' estimate 
continually varying channels in a more accurate manner by - enhancing accuracy of 
temporary decisions for comtpensating. data symbols at the time of simultaneously vising- 
a pilot channel and a data channel for estiniating chahneis at a receiver end of the. next- 
generation mobile communication system. 
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^M SAioii ojge^a 711^ s^H xHys ach ^ Ji^m g>^^ a aoii.cH*? & ■! 

oioii \m s ^^soiiAi^ ^^AllCH oi§g<y Ai>^g2j ^^ii^onAi sh^aa^ s DioiEiiiiye eAioii ih 

^^(chamel estimation), ^feeeiQIOIElXliy (DPDCH), 2!gMB^1ICH^Hg (DPCCH) 

£ IS §&^ei ^<y:?i2j §^ uEi-a £3. 

£ 2S g&^a 4id:?I2J UBa £3. 

£ 4^ g£H :?i#oiiAi 01^ gaoil tm% ta, sif ^^oii him 5^^a(BER)2f aim 
aioi>3(Hi biM 2^#(BER)m dl5lt^ naii. 

y! M^£. 

£ 6S a g-goj xB^ ^§ a^SWIAi §■§ 5g3t ISM ^S^M ^lt^ £3. 
£ 7S 2,'' xHy ^g :?|^Ofl CCfe S-g 5g2^^ SLn UImI UEI-a IieH^. 
£ 8S uH-hSJ (HI SAM, iH^g ^gOll 2J*h Hl^ S^pg(BER)m UEftf 3EH^. 
£ 9= WiSAij, iH^g ^g(Hi Ul^ ^^1(BER)1 UEFtf HSH^. 

100 : lii^ ^g^ 200 : g-g E^g^ 

300 : BgSf Uim^ 400 : XII 2 tm ^g^ 

500 : Iti-^ (Combiner) 
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(51) Int. Cl.^ 
H04B 1/89 



^'Wh5|o^ 3AIICH 5§ ^SS|M(Thirtl Beneration Partnership Project ; Um, 36PP ^^il 

e^sui ui^:?i ^^^21 7:^1101 oi§#i! Ai>^gioiiAi^ ^ms^tm s oi-t^gaxHyoiiAi a4 5oi 

CHaM(Coherent) nm\Il KQ. 

oi^[DiSM^7:F^iffl^^^ 4:ij§aiiAis nil 01 a m^m aiy 

S^IDISM ^t\J\m ^^tm %\nk\^ :?17n^(BS : Base station)2h 01g^(MS : Mobile 

station) ^i-Oll □!£! "^^^ lLhg51(pi lot)e t^Q. 01 llil GlEl Sf^Ei E^^SS 

SS. AFgS ay 21 2^21 ^^^H ^ <^ Si^Cfl, 01 M OlgehOl QIOIEI 6!M(data 

symbol )£J 2H^S OI2t g-Qj :'15(}ll^ EhgaS^M U'A ^§ (channel estiraation)(Hl 0|§^« 




SeM£i;^1101X||y(DPCCH.)£J IHM SIQlt^Q 



36PP2j ^h^fUHxByS A^^^^^•' a§(TDM) S-^^S E^^aOl ^TEjEICH, ^^f^HxHyS 3"=^^- 
E IS §a^s^o| Aj^pgn UEI-y! 5ES0ia. 

£E lOil £A1S ^^t^Ha 3ePP UIM$IH(RAN) ;?^l)ll C[fg 

^^MEixHydPCH : Dedicated Physical ChannelOQll CHS.^ STd" S :^iHigMe ?lt^ SlOjQ. 

4^pgH SgSElXHyCDPCH)^ tilOlEi iltJ^ 2!eMEiai01Eilliy(DPDCH)2i- Kj-^^ig SSti" 7;ilDl 

se^EixiiDixay (DPccH)oi \tm 7\^9.\ oxHy 7:1^^ LfeiQ. 

IxHy Al^oj ?3§lEiai0|Eiil!y(DPDCH)31- QxBy 7:1^21 S§MElX110ixHy(OPCCH)S ^ AIS. 
xliysl- 5JE (channelization code )(«t, 1ft: )1}11 Sm(chip rate)S ^<^l^^C^. 

?[ gy xif DiiAi ^ xHys t^<^l^£lOi ^-^^af mm ^± ^ehm xiutu eidi, oi# qai -^S' 

^Higgg 5H(Complex Scrambl ing Code)2i ac.«.01l 2J^H ^^ ^HISMH SQ. 

tl-SL^ 01^ 4'4=^^(Real)SK^4=¥M(linag)HS ^ElElOi u^^K^O^| 

01 ^i!:?l(HlAi 2!^Ei^ s(t)^ CfM ^' 101 SQ. 

^ IQllAl tl *| Era 21^^, i# SJei^EI- §H1, :±:3gM^ '(i,.,«,(t) - 

C,(t) + jq,(t)*OIQ. £Et^ 2gsEli:-||0IE1xay(DPDCH)EJ xliyth SE^ «t(t)OIDt 
SglE13:-iiOixiiy(DPCCH)2i XHytF 5iES «t(t)OIQ. ^ ^ Eh^SxHy CH QUOlEixBy SqidlKPDR : 
Pilot to Data channel power Ratio)01Cll'. 

rS^Ai^oQL^ S^dsOll CHt^ Al^ aSgS xfly(tlme-varving multi-path channel)2j Sl^ g&S 



^^l^M(doppler shift)01D. 

P^HH CFSS^EJ ayg&g ^ITaCH^^S 5Stl-3, Qg ^ 31^ gIDl B^a^- 4= SACK 



0171A1 -v 010), OIS xHy ^gtHlAI S^^tHOU ^I^^S^OICK 

p^HH Qss^Ei ^ti^^m 7i?^icH^^s cfg ^ g-oi tioi, ^' 4(>iiAi n b?12j s-m 
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Ai^oj ' OIQ. 



E 2= ge^Siej ^^DH 4=i!:?|2J ^3EM UEftf E30IQ. 

E 2ej ChSSSM ^ddS r(n)S ^± Pi!i:aSMil 3 = 2! (;«.«(H1 

2Jo|| LlriiHgggCdescraiiibling) SQ. 

liHy TJIWSJ HOIEIiHyaf Qi8y I&^aSByS Zf2| ^ 7H2J AIS tmUt 

SE(channelization cxide)(C;,^„.,C»«.,..i)01l 2|«l ^S.^dS!Q. 

^sstoi ^«iisa. 

CFg ^S^<i^^ aiOIEIXB^Sq COOIEI 4'§0il CH?I oil 15(Moving average) n<S ^gStg Wtm^ 
(HI 2J*f ay ^gStCHI (conjugal ionm ^2.^ Sf^S 4= SIQ. 

01 [IH XBy ^§ 2ifcl-0il CHt?- S3 :i:?-IIOI ^^Kmean square error)g JfldSHU Caoiaaysi 2H^m M 

4^^=al sjgshscii, as 2.n= v^' SJnt^Qii s ^ siq. c&efai ^-gsje! him 2^ 

#(BER)# =?ty7\ 9\nM= ay *g 2.tm SJSa ^^a= dS CH bie(SIR,._)S Tlld^W S3 
dS CH Ull(SNR)Ofl BratfP-. 

OiatJ S^mi urn SWsCBER)! Slf S*!(analysis)5hS SfZ^SJ DSSS 4=011 [O-EF E 32^ g-s i 

S.tt AIMaOld (Simulation) 12l-2f ^t-?!*!- §lf §2hg HjiSoH E 42F gaj-:?): L>g. 
Q. 0! UH ll7i(f inger=DSSS)£| 4== 3?H. 47H2J 3^0101, ef 0.5dB~1.0dB §E°J 21M1>. 

EIES Oiat^ 21l^# Q ^SW S^SD. 01 till UIM <£Ws(BER)0l LTOXIS SB; 

.4!^ 4^ SID. . . . 

i^ai E^§a^^y3^ aoiaaym tjiw oigsKN ays ^ssi-^ 2^00^, aoi 5173 iF^a; 

Sitt =?n^ ay ^gS^^S aiOia ^gS a^^f * ZJ: QIOIEIM SS^J^S (temporary):! 
S-§(decision) ShaP-. . 

3 2f S7|5j §•§ 5g2f# QIOIEI ^3E2J §K« ^Bg- S.Ti^J. CilO|Ei# 

^5(dembckjlation)SI-il.^5a QIOlEi a iil-ga ^SS SAIOII OlgSKfl DAI 2*1- ay ^SS- 
■ ^^tiSFSD. , V, 

0I1S71I Eh^'aayah DjoiEiayg olgt^ol ayg ^mi= 2geBixiioiay(DPCGH)°j s 

^01 SmsEiaiOIEiay(DP0CH)2J d^SD s,*-?! [lasoiD. '• 
□aU Oia- g-OI 2ft^ ay ^SOIIAI aiOIEtayS 3^ Olg-g- §•§ 5g(temporary decislon)°J 

gsfEOfl sxm dmsEifliDiay(DPccH)2j m^aes o\mm^ s^2f ummoi er^t^ oi 

^ 4^^oi aD. 

DAI ^►oi-xhs. oig saoii °lt.^ a^i ay ^§011 ai ^siia ay *§2f°s cooiei ^sg s^tt ^ 

Sg 5gs ^'tiSh^ 7IS2I S^Ofl^, &g SgSflM gSfEM 2§SCT S^g^S SISH 2^ S7I 
01IAI2I SgSf a^'tB P 4= aCF^ 210ID. 01 [fflSOfl 6^71 Zn ay ^gWIAI EhSa 

tim oieas qioiei ^§oi ^s. °in m2.m 4= siD^ 2!oid. 

s ^-S2i 4^:'it]- gg semra erstf shAiiDi oie#d Ai^gsi ^sd^onAi m^-aa 
y % DfloiEiays §ai(hi ay ^goii oigsmw qh mioiEi sg sgsi g 

^.i-EM feom, DIM #5B 711^ 95B ay# sd gsiswi ^gs- 4= siEs ymi a s-sm 
J:^l^^^D. 

Ah7|*h awg gss^7l ?it^ B ^^wi ofE as *g ^ss. Dggs aye i«b 4=da 
KF^a ^^s oi§oK3i 1*1- ay *gs 4:ti5h= S-7II2K fei-^i 4=tia m ay ^gon °xi> ay ^ 

ggri OieShOl 5^ SSg ^^d^ OIOIEI ^MIOII CH*^ 2^ &g SgStS ?tld«F= BMSh 
EmiatWAI ?lldS 4^71 Sg Sg^rg UliHsl— E!-?1I2K fe"-?! bia gilKHIAI AIS gXlEI^ El- 
Oiasi g-g Sg2tM0| ^g His 014*^01 t|= OIOIEI ^Sg OlgSKfl 27* ay *gg 4:tl3l^ 
B71IS 01 ^01 2D. 

HHf5!sw=, ^71 2?:hay ^gg 4itss^^ B7«7hfe^7i dlia gawiAi §g EK)ia°i gg sg^rs 

01 2f SSO« CHJB E^ ^'xlEI^ CflOIEI ^Ml OlgSKM 4^71 2?:h ay ^gO| 4itS!SD. 

Et^ 4^71*1- ^sjg ^►ssh^i $i?> B ^'soii 4g §xi2i ^gg, Dsss ayg esfl 4 

da EF^si^si oiesra m ay *gg 4^ts!5^= sii ay *g¥2f, 4^71 m ay ^g^si 2^ 
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_ _ , — -^Oil 

om S ^-SM cue sua S-S il §-7:IM EES# g-^§KJt ^S§i-D. 

£ 5§ g-ZS^hg. ^'B Jill iBa ^g^(100)S S^a^ QggSM #tJ r(n)S ^S^*" 

^ 50IIAI S^eElflIC}|xHa(DPCCH)2i §H(pliot fleld)^ V.»10|Hg, Oil OjgSFS XH^ ^ 

§01 :'i-^um. 

CI^BIH^H 01^ \xm 73^°J SglEIQ0OIEixfly(DPDCH)2FQjR^ ;q^2J SglEi;giDixBy (DPCCH)^- 
SgMEi:^|ICHi|ia(DPCCH)Dil CH^H ^ 601 SO. 

GI KH' ^ 7nr^| gSJSFg, Qi■g^^ 801 SQK w in 

!, J^;^ . ; ; ' :.; 



01^ ^'y\t^ ^ Sm ^'^mmmM 0I§ laCMovmg average)t^ ^ '-J'l S^FS >i! 9£|- x|| 




agMEiaiO|E1iHy(DPDCH)0il CH^fl ^^^>+5l■S Qg ^ 1001 SCh. 



-I • i_ I - " 



^^7lt^ ^ 9W1 2J$|| ^tHS SgM£IQIIO|E1xBa(0P0CH)ail CHt^ 0I§ g3(Moving average) iH^ ^g2t 
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^^ym ^ i30fiAi tm 2in ai-^ei^ tm ^^^m^ s^^oick oi m tm 

#g 2.nm Zm @3 ^TrKmean square erroOSi ---g ^ 14£F ^01 UEh^ 4= 



^tt ^' 13(HIAi Sg^EiaiOIE1Xiiy(DPDCH)2J 2K^g Sfe^^FS ^ 1571- £lffl, 01 [III ^ 15 

Y*. 1.^ • 



l-"^^^'^^"-•.-- 
P^^EH Qes^(HiAi2j >ys^M ^^^h^ ^ 1701 £101, oim^ ^ l82^ g-oi "^m ^tmn^^ 

^^y\t}: ^ ^^^ig- ^' 92] 0|g 2|^B iB^M S^, xH^ 5i7:l-(Hl CHt^ ^ 

?1101 S7:Kn)eari square error)M ^ol-^ ^OIQ. 

01 2^011^ R[jl^ Om ^195 g°iEl^ \^^2h ti-4:01C:F. OIHH RljJOIl^ EMEH ^KF^ f.Dll °it]-:xHy^ 

01 IIH xBy gSM S^^ei 0^^ 01 ^^oj 3 ^011 dlM ^^©(BER : Bit Error Rate) P,^ ^: 202K: 
^^Dl, 01^ XH^SI XISQil [[fE t.'-^s?!' SQ. ' 

01 Ufl A* 21g g^El^ Pistil D^SS2J §5 ils: CH &gU!#(SNR : Signal to Noise 

Ratio)0IDl, am ^ 220ICK 



#(BER)M ^of:?i ^^HAi^ xHy 2.m\ ^^£1^ i!2 CH Him(siR.«)s nmm S3 

<y2 CH SB Hll(SNR) >-.01l uj-SSi-lIK 

oi^^^a -i^h oei 2^01°^, ^^ti^ iis ch z.^^ his(sir,«)s am ^ 

230il SJ^Il THAfglQ. 

_ •^'"•-•^ „ '11'^:'' - i 



HSIES 2| ^ 24S bWd ^'■I^ltJ- ^ 20011 ^i-g^l-S 0I§ Saoil 21*1- xB^ 
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3ePP2| StfDHiflyoi 128kbpseJ S^2J OlIM i^"^:?! Ugi! ^SOilAl (2K+n^ 10HtM:?F 

EID1, 3gl£i:qiOil|ia(0PCCH)Qil CHt^ ^^^L^^imSFc)^ 256. SgME|C-0OIE1iiia(DPDCH)(>il CH*f STAhoj 
W(SFo)^ 801 SQ. 

01 [[H ir^gaaly ch oooiEixiiy s^ui^cpdr) p m -BdBS sera, Qg 25ai- a-s g-jn:?!. 



01 ^ a a^goj gg 5§^(2OO)0iiAi^ 2H^0I S^^^l QflOIEI ^§11 



El ^ aFSS gAIQll OietFOl CIFAI tm ^tS*^C:^. 

01 ttH ^ ^01 ^71 ^§011 S\M m\E\ n 5g E^g (temporary decision)*! 

^§2^S cm ^ 2601 CK :. , • : 

0171 Ai A! 2831- ^^Dj^ Qi tmej ra^ Ajs; Qj STM bls(SNR) 292f 

a. 



K~ V ■'^I 'H 



g«!# fllAit^CI-. 

7I£01I^ 2| lITiMSJ EflOIEI ^MMOI gt^S QilOIEI Olgmot 5g <^WS S±AI^Q. Oi [[fl 

i^.S°J*^"'P°':*'^ decision)*!- Dfl 2J$B ^ 300ID1, IHI0IE1 xB^ 

(HI Xiiy ^g^^S 310IQ. 



017IA1 agMa?310iXlia(DPCCH)s (2Kc+l)HIM, SeMaOilGIEliB^ (DPDCH)S (2Ki,+l )dlMS 

^1^, OlOIEIxay S EF^'axByOil D^t^ XHSg xB^ ^gS^S ^ 327^ aa. 0I7IA1 ILF^^ixBaiHI 
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01 2^ ay ^§ 2.tm CH^I- 12 ^?«CH aSKmean square error)2J "-1 Ul^ S.nMm § 

IF 4i 21Q. 

nEiu s ^^soiiAi^ E 6011 aej d^2^ ^oi zmtjsj gs sssrai 2^ ^'xisfe 3^21 oioiei ^ 
§5^g m iHa ^§011 QAi lusoii. 26011 uEfyi &§ ess^s y\^2i a.^ 

i4 33]1|- gOI ^SfSP-. 

01 (IH <t| 33011 Ad £1- ^1 K,?H£I 171 S^OflAI 2^7F SiS nWiA 2^ S7101IAI 2^7^ ^'■^o^ 

= 2fMCP.)2| P,M UBLHS DM <i! 34£h gtK 



0J7IA1 P.S Qg 4! 35aHfQ. 



' 35i|011Al "-^ DM ^i^! 3621- ^. 



Ot^lAI ^ im ^01 UEI-a 4: a= Pgiltll S712J 15 CH SMbla(SNR)0|Dl. S 

^g- 2§#B|Jili01tiiy(OPCCH)S (2Kc+l)H|M, 2§sE|tl)0|Eiai^ (DPDCH)S (2K,+1)HIME^^'^ 
(2K.*l)U|eo| QiQiEi s K^7H£J S71011AI gg SggfOI 2^ UIM21 Ki= 

i! 372f 



01011 [&E DIOIEliHa S ijJgSlxl^Qli □^t^ AlSg XB^ ^SST^ ai 3301 sq. o,7|a| l&gSJH 

goii [Ht^ ^ssrs omi asa ^ 92h 



I I «... .-nr. 



3: i> l, -L 



01 go Aj ]42|. g-oi ^§ c^^Qii [n^^ >.?4|0| a^iKmean square error)?] ^^FS, HI 
^ ^^SM Sif ^^^^ 4^ 2!a. 01 tIB ""^ Pc£f P-2J *^4:7h £!Q. 
Oil SAM, 128kbps2J xHyOfl CHoH §lf S^^FS £ 8 a £ m 

£ 8 g £ 92J 2| DIIQilAI^ e^S^Dl, £ TDIIAm g-QI P.7h MCHMI?! [IIISQil UIM 
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2iQ. 

0I4KWA1 ^SS B ^S2J ay a^g a [Ifsg, :^a-||CH Olgs/j Al^ysj 4=d^0flAI 

stgoi A»s ^sa^ MS-aioiH ^gg oigoHJ) 2«-aiy ^sg ^^tsses aoia ^ss 

71 &§ 5g£J §S^£7h SOraO. OlOil I&a MOIEI ilFga OlgSKfl 711^ e«H 



i^WEfisTT^^^mr 

EfoiaoiiAj MAhsi Af;7| 2v gg sssre uisshs ^-Am. t: ^ --j.^i vh • .■■ 

ti\B. IIKMAI Aie gaEi= EK)I92| BSStgOl HIS OI^OI El= *fl& QflQIEl ?:,ir>ii , • ! v 

^se o\mmo\ ay *§s ^ssh^ e?iis oi^cH7q= 2# ^uss s^s ay *s : ■ > 

g^tf 2. XII 1. t.HM SiWAI. ay B?aS- ^; ^v.l m i VfH: ih 

fe"-:?! Uia IIKWAI Eroia°l &§ BSSfgOl SSM CHoH 2^ SSS- OlOIEt ■STr.iHi - u v; : 

oigshcn 2» ay ^§01 4=^a^ ^sss ay ^§ sa. i> - -..^ -"i zri -"i '.; v- 



3. Dsgs ayg 4:A!g! irjo'g oiesra i» ay ^ss ^my^ rwuay .v.:;:! 



rtr»^i%":^4^i^^'si.r*ii agr^^if a^^'ifeg siii'^i 11 



ifly i^S - . - . : • 
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i — ^ — 



-3 x*»-f*iii'^»«:l 



10 ♦ 




JO 12 U 
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*l5i ^Kif .;^[C011toa/i.4.^' ] 



JO ♦ 
10 • 



"7* --■ ■ ""rrrt^7" " ' " " ' *^x* " •' i 

: ! : "--^ 



IC 12 14 



10 IIS 



J 3^ 8S33 333.333 333 333 333 3S333S3: 



|3nS SS3 » f^,^^^^ 

J 



ft let 12 14 in 
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